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~ Abstract

Polyphenol oxidase from Jerusalem artichoke(Helianthus tuberosus L.) tubers was partially purified
by precipitation with ammonium sulfate, followed by gel filtration on Sephadex G-100. The enzyme
showed maximal activity at pH 6.5 and 4C. Kinetic studies indicated K, value of 3 mM for catechol
and activation energy of 72.6 kcal/mole. As for substrate specificity of polyphenol oxidase the enzyme
showed high affinity towards diphenol compounds, but not towards monophenols. The enzamatic brow-
ning was completely inhibited at 1 mM concentration of L-ascorbic acid, sodium hydrosulfite and
L-cystein(HCI). The activity of polyphenol oxidase in 0.1 M potassium phosphate buffer(pH 6.5) was
fairly stable for a week at 4C, while it decreased remarkably at 25C.
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stedck o] F Aol & 2079 RO NHE]
22 60 miE 479 0.01M potassium phosphate 5o
(pH6.5) oA 6417 FAIA]A ascorbic acids Z%¥-3
ANAXD F ARz}

Nr
£

ZH AN gel filtrationdh AA] &Aoo ozl g
+2 Lowry® 9ol ofsle] Hepsiaiony of “4] i2EE
2 2 414 bovine serum albumin(Sigma)-$

Gel filtrationel] 2]s}e] 4=a]%l 7} F-F ol o] %}H“XE‘ 3
2 Lowry o2 A=Fstr] el 280 nmollA F4
24 vl wskgdcl

a0 gMEY

7|AZA B4 AAl Fofi= 0.01 M catechol &, &4
9] g4 & Alell= 0.1 M catechol 0.3 m{E 3 m/ cuvet-
teel ¥ 0.1 M potassium phosphate $+5(pH 6.5)
20mie} ZEAY £ AHAAAY 01mlE 7}ste] 2
F7F vbe-A)7)E %9F 400 nm(Beckman DU-6 spectro-
photometer) ol A} F3w & ZAstdch?, chxrge A
Ao th4lell 0.1 M potassium phosphate s % 7}8}9it}.
AAonele A2(20~25C) 0 A 3027kl 0019 345
Z 277 2ed ErEks lunit2 BAEIch

pH <43 Ade 2= pHE 24357 #3ke] pH 3.0~
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Table 1. Purification of polyphenol oxidase from Jerusalem artichoke tubers

Purification Volume Activity* Protein conc.  Specific activity Yield Purification
step (m) (U/mi) (mg/m/) (U/mg protein) (%) (fold)
Buffer extract 350 213 3.08 69 100 1.0
30~70% (NH4),S0, 182 359 345 104 88 1.5
Sephadex G-100 61 208 0.06 3339 17 480

*One unit=An Increase in absorbance of 0.01 at 400 nm per 30 second. The enzyme acticity was measured by using
0.3 m/ of 0.01 M catechol, 20 m/ of 0.1 M potassium phosphate buffer (pH 6.5), and 0.1 m/ of enzyme solution at

25C
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Fig. 1. Elution profile of polyphenol oxidase from Jeru-
salem artichoke tubers on Sephadex G-100. The co-
lumn was equilibrated and eluted with 0.01 M phos-
phate buffer (pH 6.5, 4°C, flow rate 5 m!//hr, 3 mi/tube
and column size 2.5X85 cm)
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Table 2. Substrate specificity of partially purified poly-
phenol oxidase from Jerusalem artichoke tubers

Concentration Activity Relative activity

Substrate (mM) (unit) %)
o-Diphenols
Catechol 10 290 100
Chlorogenic Acid 10 1046 361
Caffeic acid 10 215 74
Pyrogallol 10 5 2
Mono-phenols
L-Tyrosine 25 0 0
Hydroquinone 10 0 0
100+
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Fig. 2. Effect of pH and temperature on the activity

of partially purified polyphenol oxidase from Jerusalem

artichoke tubers
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Fig. 3. Thermal Inactivation of partially purified poly-
phenol oxidase from Jerusalem artichoke tubers
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Fig. 4. Storage stability of partially purified polyphenol
oxidase from Jerusalem artichoke tubers in 0.1 M po-
tassium phosphate buffer (pH 6.5)
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Table 3. Effect of various inhibitors on the activity of
partially purified polyphenol oxidase from Jerusalem
artichoke tubers

Inhibitor Concentration(mM) Inhibition(%)
Sodium diethyl- 0.01 5.2
dithiocarbamate 0.10 223
1.00 815
10.00 100.0
L-Ascorbic acid 0.01 9.3
0.10 29.6
1.00 100.0
10.00 100.0
L-Cysteine(HCI) 0.01 116
0.10 449
1.00 100.0
10.00 100.0
Sodium chloride 0.01 8.6
0.10 10.2
1.00 9.2
10.00 9.7
Sodium hydrosulfite 0.01 3.8
0.10 31.9
1.00 100.0
10.00 100.0
Salicylic acid 0.01 7.0
0.10 7.0
1.00 10.5
10.00 45.0
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o}, ub salicylic acidyE 10 mMell A 456%2] M| 535
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